Acute effects of physostigmine on complex operant behavior in rhesus monkeys.
The effects of physostigmine were assessed in rhesus macaques using behavior in several complex tasks designed to model aspects of time estimation [temporal response differentiation (TRD)], short-term memory [delayed matching-to-sample (DMTS)], motivation [progressive ratio (PR)], learning [incremental repeated acquisition (IRA)], and color and position discrimination [conditioned position responding (CPR)]. The endpoints monitored included percent task completed, response rate, and accuracy. Physostigmine sulphate (0.001-0.056 mg/kg) significantly decreased the percentage of task completed and response rate in each task at 0.03 and 0.056 mg/kg. Accuracy in the TRD task was significantly decreased at 0.03 and 0.056 mg/kg, whereas accuracy in the CPR and IRA tasks was significantly decreased only at 0.056 mg/kg. DMTS accuracy was not significantly affected at any dose tested. A significant increase in accuracy was noted in learning task performance at the 0.01 mg/kg dose, although only for one-lever response sequences. Performance enhancements were not seen in any other task. These results indicate that in monkeys, low doses of physostigmine may facilitate acquisition or learning of simple one-lever spatial tasks while not significantly altering the acquisition of similar but more complex tasks. Impaired task performance at high doses may be more reflective of cholinomimetic side effects (tremor and hypothermia) that affect response rate than a central or "cognitive" impairment.